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a b s t r a c t
INTRODUCTION: Although diverticular disease of the duodenum and colon is frequent, the jejuno–ileal
diverticulosis (JOD) is an uncommon entity. The perforation of the small bowel diverticula can be fatal
due to the delay in diagnosis.
PRESENTATION OF CASE: We report the case of a 79-year-oldman presenting with generalized abdominal
pain and altered bowel habits. Physical examination revealed a severe diffuse abdominal pain. A CT scan
of the abdomen and pelvis with oral contrast showed thickening of the distal jejunal loop and thickening
and inﬁltration of the mesenteric fat and the presence of free air in the mesentery suggesting a possible
perforation adjacent to thediverticula. Amidline laparotomywasperformed. The jejunal diverticulawere
found along the mesenteric border. Forty centimeters of the jejunum were resected. Histopathology
report conﬁrmed the presence of multiple jejunual diverticula, and one of them was perforated. The
patient tolerated the procedure and the postoperative period was uncomplicated.
DISCUSSION: The prevalence of small intestinal diverticula ranges from 0.06% to 1.3%. The etiopathogen-
esis of JOD is unclear, although the current hypothesis focuses on abnormalities in the smooth muscle
or myenteric plexus, on intestinal dyskinesis and on high intraluminal pressures. Diagnosis is often dif-
ﬁcult and delayed because clinical symptoms are not speciﬁc and mainly imaging studies performs the
diagnosis.
CONCLUSION:Because of the relative rarity of acquired jejuno–ileal diverticulosis, the perforation of small
bowel diverticulitis poses technical dilemmas.
© 2015 The Authors. Published by Elsevier Ltd. on behalf of Surgical Associates Ltd. This is an open
access article under the CC BY-NC-SA license (http://creativecommons.org/licenses/by-nc-sa/4.0/).
1. Introduction
Although diverticular disease of the duodenum and colon is
frequent, the jejuno–ileal diverticulosis is a uncommon entity.
Pathologically, they are pseudodiverticula of the pulsion type,
resulting from increased intra-luminal pressure and weakening of
the bowel wall. These diverticulosis are characterized by hernia-
tion of the mucosa and the submucosa through the muscular layer
of the bowel wall [1,2].
∗ Corresponding author at: Department of General Surgery, CHU Hospital, Jean
Monnet University, Avenue Albert Raimond, 42270, Saint Etienne, France. Tel.: +33
6 13 59 19 71.
E-mail address: Radwankassir42@hotmail.Fr (R. Kassir).
The perforation of the small bowel diverticula can be fatal due
to the delay in diagnosis [3]. This case demonstrates the utility of
Abdominal CT in diagnosing an extraluminal air bubble isolated
in the mesentery that resulted from a perforated jejunal divertic-
ulum. We wish to present this extremely rare case of perforated
jejunal diverticulum in the mesentery, which is the ﬁrst one that
we have encountered in our practice, alongwith the accompanying
diagnostic and therapeutic issues and a review of the literature.
2. Case presentation
We report the case of a 79-year-old man admitted to the emer-
gency room for an acute onset of diffuse abdominal pain. The
patient had a past medical history signiﬁcant for hypertension,
chronic obstructive pulmonary disease, diabetes and cholecys-
tectomy. No known history of sigmoid diverticulitis. He was
http://dx.doi.org/10.1016/j.ijscr.2015.03.044
2210-2612/© 2015 The Authors. Published by Elsevier Ltd. on behalf of Surgical Associates Ltd. This is an open access article under the CC BY-NC-SA license
(http://creativecommons.org/licenses/by-nc-sa/4.0/).
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Fig. 1. Abdominal CT scan revealed:multiple diverticula of the small bowel (arrow),
thickening of the jejunumdue to diverticulitis, and elevation of density of the jejunal
mesentery that contained extraluminal air (arrowhead). Findings are suggestive of
perforated jejunal diverticulitis.
complaining of generalized abdominal pain, fatigue and altered
bowel habits without fever. On physical examination our patient’s
vital signs were a temperature 37.9 ◦C, heart rate 105, blood
pressure 90/50 and respiratory rate 16 breaths/min. Abdominal
examination revealed a generalized abdominal tenderness and
signs of peritonitis. Laboratory investigations revealed an ele-
vated white cell count (WCC 16,000×109/L). An urgent contrast
enhanced CT scan of the abdomen and pelvis showed thickening of
the distal jejunal loop and thickening and inﬁltration of themesen-
teric fat and the presence of free air in the mesentery suggesting
Fig. 2. Small jejuno–ileal diverticulitis.
a possible perforation (Fig. 1). The patient underwent a laparo-
tomy which identiﬁed the presence of multiple diverticula of the
jejunumwith thickening and inﬂammation of a jejunal loop and its
mesentery. After further dissection, a perforated diverticulum was
identiﬁed along the mesenteric border.
Forty centimeters of the jejunum were resected, carrying the
perforated diverticulum and an end-to-end anastomosis was done.
Histopathology report conﬁrmed amultiple jejunal diverticula, one
of them being perforated (Figs. 2 and 3). The patient tolerated the
procedure and the postoperative period was uncomplicated.
3. Discussion
Jejuno–ileal diverticulosis was ﬁrst described by Sommering in
1794. The prevalence of small intestinal diverticula ranges from
0.06% to 1.3% [4]. Most patients being in the sixth and seventh
decade of life. Small bowel diverticula is twice as frequent in men
than in women. The diverticula have a tendency to be smaller and
fewer asoneprogressesdistally in the small bowel.Diverticulardis-
ease is more common in the proximal jejunum (75%), followed by
the distal jejunum (20%) and the ileum (5%) [5]. Co-existent diver-
ticula can be present in the colon in 35–75%, of patients; in the
duodenum in 15–42%, in the oesophagus in 2%, in the stomach in
2%, and in the urinary bladder in 12% of cases. There are two dif-
ferent kinds of small bowel diverticula: congenital diverticula (like
Fig. 3. Histology of the fragments (col. HES, ob. 2,5×). Jejuno–ileal diverticulosis involves only the mucosal and submucosal layers (false diverticula), and is characterized by
herniation of mucosa and submucosa through the muscular layer of the bowel wall. Presence of emphysematous bulla in serous membrane.
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the Meckel-diverticulum) and acquired diverticula. They must be
distinguished from a Meckel’s diverticulum.
Jejuno–ileal diverticulosis involves only the mucosal and
submucosal layers (false diverticula), and is characterized by her-
niation of mucosa and submucosa through the muscular layer
of the bowel wall (Fig. 3). The herniation is placed through the
weakest mesenteric site of the bowel wall. The areas of lesser
resistance are at the points of vascular penetration induced by
blood vessels [6]. With the exception of Meckel’s diverticulium,
jejuno–ileal diverticulosis are acquired. The disease may often
mask other disorders. They may be primary (acquired pulsion
lesions or underlying visceral myopathy), or secondary to condi-
tions like Crohn’s disease, tuberculosis, and abdominal surgery. The
etiopathogenesis of jejuno–ileal diverticulosis is unclear, although
the current hypothesis focuses (predisposing factor) on abnor-
malities in the smooth muscle or myenteric plexus, on intestinal
dyskinesis and on high intraluminal pressures. There are three
types ofmicroscopic abnormalities: 1/visceral neuropathy= axonal
and neuronal degeneration. 2/visceral myopathy=ﬁbrosis and
degenerated smooth muscle cells. 3/progressive systemic sclero-
sis =ﬁbrosis and decreased numbers of normal muscle cells.
Unlike those found in the colon, jejuno–ileal diverticula are
mostly asymptomatic. No pathognomonic clinical symptoms indi-
cating jejuno–ileal diverticulum has been reported. The clinical
presentations are vague and diverse: chronic nonspeciﬁc symp-
toms like intermittent abdominal pain, constipation, diarrhea,
dyspepsia and malnutrition and sometimes with acute presenta-
tion likegastrointestinal obstruction, diverticulitis (withorwithout
associated hemorrhage), intra-abdominal abscess and perforation
(covered or not). Diagnosis is often difﬁcult and the diagnosis is
performed mainly by imaging studies. A delayed diagnosis can be
fatal, because perforation is associated with a high mortality in
up to 40% of patients. 75% of jejuno–ileal diverticula are inciden-
tally discovered during barium swallow, laparotomy or autopsy.
The differential diagnosis includes neoplasms (with or with-
out perforation), foreign body perforation, traumatic haematoma,
medication-induced ulceration (non-steroidal anti-inﬂammatory
drug), and Crohn’s disease.
The Jejunum is difﬁcult to examine using the endoscopic meth-
ods; therefore, the radiographic diagnosis of these diverticula is
the diagnostic tool of choice [7]. It is possible to detect jejuno–ileal
diverticulosis by abdominal Ultrasound. However, there are lim-
itations to this diagnostic tool like the presence of meteorism or
adiposity. Abdominal CT is the diagnostic tool of choice even if
it’s not possible to identify all small bowel diverticula. Abdominal
CT can show a mass lesion containing extraluminal air bubbles, a
dilated small bowel loopwith hyperenhancing and thickenedwall,
the involvement of the surrounding tissue (e.g., ﬁstula between the
small bowel, colon, and bladder) and hyperdense appearance of
the mesentery. This is the different point between perforated jeju-
nal diverticulitis and the other small bowel perforations. Kubota
et al. concluded “the extraluminal air develops an arrowhead-like
shape surrounded by inﬂammatory tissue when the diverticulum
is perforated”.
There is no consensus on therapeutic strategy and conservative
management of the symptomatic jejunal diverticular disease. If the
inﬂammation is mild, the medical management may be attempted
(bowel rest and antibiotics). Surgery is the preferred treatment
option. The resection is must be limited because: 1/even when the
entire segment of small bowel containing diverticula is resected,
the diverticula can recur. 2/reduce the risk of short bowel syn-
drome. The surgical techniques used: 1/suturing the perforation
(withomental patch closure) 2/invaginating thediverticulum(with
a suture) 3/segmental small bowel resection and primary anas-
tomosis. The ﬁrst two techniques should be abandoned due to a
highmortality rate. In thepresenceof complications, surgical resec-
tion with reestablishment of the bowel continuity is the preferred
treatment option.
In summary, jejuno–ileal diverticula is frequently overlooked
as a possible source of abdominal infection in the elderly patient.
Although jejunal diverticular disease is difﬁcult to suspect, it should
be considered as a cause of acute abdominal pain. Because of the
relative rarity of acquired jejuno–ileal diverticulosis, even for the
experienced surgeon, the perforation of small bowel diverticuli-
tis pose technical dilemmas. The surgeon may encounter unusual
ﬁndings like jejunal diverticulosis.
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